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,QWURGXFWLRQ
:LWK VRFLDO PHGLD EHFRPLQJ SHUYDVLYH 6RFLDO 1HWZRUNLQJ 6LWHV 616 KDYH EHFRPH RQH RI WKH LQGLVSHQVDEOH
FRPPXQLFDWLRQPHGLXPV,QWKHODVWGHFDGHWKHUHKDVEHHQDQH[SORVLRQLQWKHQXPEHURI6169DULRXV616WKDW
HPHUJHGLQFOXGH)DFHERRN7ZLWWHU/LQNHG,QDQG4XRUD$VRI-XQH)DFHERRNEHLQJDYDLODEOHLQPRUHWKDQ
ODQJXDJHVLVRQHRIWKHPRVWSRSXODUVRFLDOQHWZRUNLQJVLWHVZLWKELOOLRQPRQWKO\DFWLYHXVHUV)DFHERRN
6WDWLVWLFVIROORZHGE\7ZLWWHUZLWKELOOLRQDFWLYHXVHUV7ZLWWHU6WDWLVWLFV
616HQDEOHSHRSOHWRVKDUHSHUVRQDODVZHOODVSURIHVVLRQDOLQIRUPDWLRQRQDJOREDOSODWIRUPWKURXJKWH[WLPDJHV
DQGYLGHRV3HRSOHFDQFRPPHQWVKDUHUHVKDUHDQG³OLNH´YDULRXVSRVWV7RGD\616KDYHEHFRPHDSODWIRUPIRU
FRPSDQLHVWRDGYHUWLVHDQGPDUNHWWKHLUSURGXFWVDQGVHUYLFHV,WDOVRDFWVDVDPRGHIRUFRQYHUJHQFHRILQIRUPDWLRQ
IURP YDULRXV VRXUFHV OLNH QHZV DOHUWV DGYHUWLVHPHQW  SURPRWLRQDO FDPSDLJQV YLGHR VKDULQJ DQG VLPSOH 	
GLVWULEXWHGJDPLQJ'HYHORSPHQWRIYDULRXVDSSOLFDWLRQVHQDEOHVWKHDFFHVVLELOLW\RI616LQGLIIHUHQWSODWIRUPVOLNH
PRELOHGHYLFHV$VSHU)DFHERRN6WDWLVWLFVELOOLRQXVHUVDFFHVV)DFHERRNWKURXJKWKHLUPRELOHV
'HVSLWH VHYHUDO DGYDQWDJHVRI616 WKHUHDUHFHUWDLQSUREOHPV OLNH ODFNRI FRQFHQWUDWLRQXQGHUSHUIRUPDQFHDW
ZRUNSODFHDQ[LHW\VOHHSGLVRUGHUF\EHUEXOO\LQJ ODFNRIVRFLDO LQWHUDFWLRQ ODFNRISK\VLFDODFWLYLWLHVSRRU WHDP
ZRUNDQGPDQ\RWKHUV0DQ\UHVHDUFKHUV$ODEL$QGUHDVVHQ7RUVKHLP%UXQERUJDQG3DOOHVHQ%DOFL
DQG*|OF 'HWHUV DQG0HKO 0DUFLDO  6DVORZ0XLVH ,PSHWW DQG'XELQ  6KHUPDQ
 7RPD DQG +DQFRFN  DQG 9DQ ,GGHNLQJH /DQLYLFK 5RWK DQG -XQFR  ZRUOGZLGH KDYH
DWWHPSWHGWRVWXG\DGGLFWLRQEHKDYLRUDQGXQGHUVWDQGLWV LPSDFWRQSHUVRQDO OLIH7RWKHEHVWRINQRZOHGJHRI WKH
UHVHDUFKHUVQRQHRIWKHVWXGLHVIRFXVHGRQWKHIDFWRUVOHDGLQJWRWKHGLVFRQWLQXHGXVHRIWKH616DFFRXQWV
5HFHQWO\ D WUHQG RI DEDQGRQLQJTXLWWLQJGHDFWLYDWLQJ WKH 616 DFFRXQW LV EHLQJ REVHUYHG )RU LQVWDQFH 4XLW
)DFHERRN'D\ZDVREVHUYHGRQ0D\$VDUHVXOWRYHUXVHUVTXLWXVLQJ)DFHERRNEXWLWGLGQ¶WUHVXOW
LQWKHFROODSVHRI)DFHERRN4XLW)DFHERRN'D\$VWXG\E\%R\GDQG(OOLVRQIRFXVHGRQGHYHORSLQJ
DQXQGHUVWDQGLQJRI WKH XVDJHRI616DQG LWV LPSRUWDQFH LQRQH¶V VRFLDO OLIH+HUH WKH UHVHDUFKHUVKDYH WULHG WR
LGHQWLI\ WKH IDFWRUV DIIHFWLQJ WKHGLVFRQWLQXHGXVDJHRI616DQGHVWDEOLVK WKH LQWHUUHODWLRQVKLSDPRQJ WKHPXVLQJ
VXUYH\ DPRQJ  VWXGHQWV 7KH LQWHUUHODWLRQVKLS DPRQJ WKH IDFWRUV LV DQDO\]HG XVLQJ ,QWHUSUHWLYH 6WUXFWXUDO
0RGHOOLQJ,60,QWKHQH[WVHFWLRQGLIIHUHQWIDFWRUV WKDWDUH LGHQWLILHGDVDSDUWRI WKHH[SORUDWRU\SKDVHRI WKLV
VWXG\DUHGLVFXVVHG
)DFWRUV,QIOXHQFLQJGHDFWLYDWLRQRI616
2.1. Collection and Shortlisting of factors 
7KHFROOHFWLRQDQGVKRUWOLVWLQJRIWKHIDFWRUVZDVFDUULHGRXWLQWZRSKDVHVLVXUYH\DQGLLUDWLQJRIIDFWRUV
7KHSURFHVVZDVFDUULHGRXWDVDSDUWRIFODVVURRPDFWLYLW\IRUSRVWJUDGXDWHVWXGHQWV6WXGHQWVZKRKDGGHDFWLYDWHG
WKHLUDFFRXQWVDWOHDVWRQFHHLWKHUWHPSRUDULO\RUSHUPDQHQWO\ZHUHFRQVLGHUHGIRUWKHVWXG\7KLVUHVXOWHGWRDWRWDO
RIVWXGHQWVRIZKLFKZHUHIHPDOHVDQGZHUHPDOHV7KHDYHUDJHDJHRIWKHSDUWLFLSDQWVZDV
\HDUV
3KDVH  6XUYH\ 7KH REMHFWLYH RI WKLV SKDVH LV WR LGHQWLI\ YDULRXV IDFWRUV WKDW OHDG WR GHDFWLYDWLRQ RI 616
DFFRXQWVE\WKHVWXGHQWV7KH\ZHUHDVNHGWRVXJJHVWWKHUHDVRQVPLQLPXPDQGPD[LPXPZKLFKLQWKHLU
RSLQLRQZRXOG OHDG WRDEDQGRQLQJ WKHXVDJHRI6167KHVXUYH\ZDVFRQGXFWHGRQOLQHXVLQJ*RRJOH)RUP7KH
UHVSRQVHVZHUHFROOHFWHGDIWHUGD\VRIFLUFXODWLRQRIWKHVXUYH\IRUP%DVHGRQWKHUHVSRQVHVVLPLODUUHIOHFWLRQRI
RSLQLRQVZDVJURXSHGWRJHWKHUWRGHILQHDIDFWRU)RULQVWDQFHIDFWRUVOLNH³GHFUHDVHGVRFLDODQGSK\VLFDODFWLYLW\
WLPHV´DQG³'HFUHDVH LQ LQWHUDFWLRQZLWKIULHQGV´KDYHEHHQFRPELQHG WRIRUPVLQJOHIDFWRU³GHFUHDVH LQUHDOOLIH
FRPPXQLWLHV´)XUWKHU WKHIDFWRUVZHUHYDOLGDWHGZLWKWKHKHOSRI OLWHUDWXUH$W WKHHQGRI WKLVSKDVHD OLVWRI
IDFWRUV7DEOHZDVLGHQWLILHG
3KDVH 5DWLQJ RI IDFWRUV ,Q WKLVSKDVH WKH VWXGHQWVZHUHSUHVHQWHGZLWK WKH OLVW RI IDFWRUVREWDLQHG LQ
SUHYLRXV VWHSDQGZHUHEULHIHG DERXW HDFK IDFWRU7KH\ZHUH DVNHG WR UDWH WKH IDFWRUVRQSRLQW/LNHUW6FDOH 
LQGLFDWLQJYHU\KLJKLPSRUWDQFHDQGLQGLFDWLQJYHU\ORZLPSRUWDQFH4XHVWLRQVOLNH³,PSRUWDQFHRISHHUSUHVVXUH
RQGHDFWLYDWLRQRIDFFRXQWVLQ616´DQG³,PSRUWDQFHRIGHSUHVVLRQRQGHDFWLYDWLRQRIDFFRXQWVLQ616´ZHUHSRVHG
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WR WKHP7KHUHOHYDQWGHVFULSWLYHVWDWLVWLFVDUHSUHVHQWHG LQ7DEOHZKHUH WKHIDFWRUVDUH OLVWHG LQ WKHGHFUHDVLQJ
RUGHURIWKHLUVLJQLILFDQFH)RXUIDFWRUVQDPHO\KXJHLQIRUPDWLRQWRSURFHVVPHPRU\FRUURVLRQ
SHHUSUHVVXUHDQGFKDQJLQJLQWHUIDFHRIVLWHZHUHGURSSHGDWWKHHQGRIWKLVSKDVH
7DEOH'HVFULSWLYH6WDWLVWLFVRI)DFWRUV
6
1R
)DFWRU 0HDQ 6WDQGDUG'HYLDWLRQ
 3RRU$FDGHPLF3HUIRUPDQFH  
 )HDURI/RVLQJ2SSRUWXQLWLHVGXULQJ3ODFHPHQWV  
 6RFLDO(VFDSH  
 ,JQRULQJ$FDGHPLF5HVSRQVLELOLWLHV  
 5HODWHGQHVV'LVVDWLVIDFWLRQ  
 5HODWLRQVKLS3UREOHPV  
 'HFUHDVHLQ5HDO/LIH&RPPXQLWLHV  
 'HSUHVVLRQ  
 'LVWXUEDQFHLQ6OHHS&\FOH  
 0HQWDO3UHRFFXSDWLRQ  
 7KUHDWRI%RWQHWV  
 &\EHUEXOO\LQJ  
 +XJH,QIRUPDWLRQWR3URFHVV  
 0HPRU\&RUURVLRQ  
 3HHU3UHVVXUH  
 &KDQJLQJ,QWHUIDFHRIWKH6LWH  

2.2. Description of factors 
7KHIDFWRUVREWDLQHGDWWKHHQGRISKDVHDUHH[SODLQHGLQWKLVVHFWLRQ
3RRU$FDGHPLF3HUIRUPDQFH6WXGHQWVPLJKWVKRZVRPHZLWKGUDZDOEHKDYLRU OLNHDEVHQWHHLVPDQGWXUQRYHU
9DQ,GGHNLQJHHWDO$QGUHDVVHQHWDO.XVV	*ULIIWKV7KH\ORVHWKHLUWROHUDQFHDQGSDWLHQFH
WRVWXG\DQGPD\SURFUDVWLQDWHHYHQDVPDOOZRUN7KHWHQGHQF\WRZRUNLQDWHDPRUDJURXSGHFUHDVHV7KLVFDQ
EHUHODWHGWRVWD\LQJXSWLOOODWHQLJKWSOD\LQJJDPHVRUFKDWWLQJLQWKH6167KH\SUHIHUWREHVRFLDOO\FRQQHFWHGWR
WKHLUIULHQGVGXULQJOHFWXUHV7KLVDIIHFWVWKHLUFRQFHQWUDWLRQLQWKHFODVV
)HDURI/RVLQJ2SSRUWXQLWLHVGXULQJ3ODFHPHQWV7KHUHLVDFRH[LVWHQFHRIIULHQGV¶JURXSDQGZRUNJURXSLQ
WKH6168VHUVJHQHUDOO\ VKDUH WKHLURSLQLRQ LQ WKH616ZLWKRXWNQRZLQJ WKDW WKH\DUHEHLQJPRQLWRUHGE\ WKHLU
SHHUV IURPZRUNSODFH+HUH WKHZRUNSODFH UHODWHV WR WKH FRPSDQLHV RU LQVWLWXWHVZKHUH VWXGHQWV FDUU\ RXW WKHLU
VXPPHUZLQWHU LQWHUQVKLSV DQG VKRUWWHUP SURMHFWV $Q\ QHJDWLYH VHQWLPHQW SRVWHG LQ WKH VLWH ZRXOG FRVW WKHP
RSSRUWXQLWLHVGXULQJSODFHPHQWV:LOVRQ*RVOLQJ	*UDKDP.DUO3HOXFKHWWH	6FKODHJHOED
.OXHPSHU	5RVHQ %RKQHUW	5RVV %LQGHU+RZHV	6XWFOLIIH $SDUW IURPSURFHVVLQJ WKH
HPSOR\HUV¶GDWDWKHFRQFHSWRIWDOHQWDQDO\WLFVDQG+5DQDO\WLFVUHODWHWRPLQLQJWKHLQIRUPDWLRQIURPVRFLDOPHGLD
WRKLUHRUVKRUOWOLVWVWXGHQWVIRULQWHUYLHZDQGEHLQJKLUHG7KH616DGGLFWLRQNLOOVFUHDWLYLW\FULWLFDOWKLQNLQJDQG
HYDOXDWLRQDQGFRPPXQLFDWLRQVNLOOVZKLFKSURYLGHDVWXGHQWFRPSHWLWLYHHGJHRYHURWKHUV%ORHP
6RFLDO(VFDSH8VHUVSUHIHUFRPPXQLFDWLQJZLWKWKHLUIULHQGVWKURXJK616LQVWHDGRIXWLOL]LQJWKHLUVRFLDODQG
SK\VLFDO DFWLYLW\ WLPHV )HZ LQWURYHUW SHRSOH SUHIHU H[SUHVVLQJ WKHLU YLHZV IUHHO\ LQ 616 SODWIRUP .XVV 	
*ULIILWKV  7KH\ DUH FRPIRUWDEOH ZLWK 616 WLOO SRVLWLYH UHVSRQVHV DUH UHFHLYHG RQ WKHLU SRVWVRSLQLRQV
1HJDWLYHUHVSRQVHVFDQPDNHWKHPDQ[LRXVDQGHPEDUUDVVHG%DOFL	*|OF%DNHU	:KLWH
,JQRULQJ$FDGHPLF5HVSRQVLELOLWLHV:LWKLQFUHDVHGXVDJHRI616SHRSOHWHQGWRZLWKGUDZWKHPVHOYHVIURP
WKHSK\VLFDOZRUOGDQGEHFRPHSDVVLYH WRZDUGV WKHLUSHUVRQDODQGDFDGHPLF OLIH %DOFL	*|OF%DNHU	
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:KLWH  .XVV 	 *ULIILWKV  $ODEL  <RXQJ  7KLV FRXOG OHDG WR LJQRULQJ DFDGHPLF
UHVSRQVLELOLWLHVOLNHVXEPLVVLRQRIDVVLJQPHQWVDQGLOOSUHSDUHGQHVVWRZDUGVH[DPV$GGLFWLRQWR616LQIDFWUHGXFHV
WKHSDWLHQFHRIWKHVWXGHQWVWRZRUNLQDWHDPIRUDJURXSUHODWHGDFWLYLW\
5HODWHGQHVV 'LVVDWLVIDFWLRQ 5HODWHGQHVV LV GHILQHG DV DQ LQGLYLGXDO¶V QHHG WR VWD\ FRQQHFWHG ZLWK KLVKHU
QHWZRUN6RFLDOLQWHUDFWLRQFDQEHWKURXJKRQHRIWKHPHGLXPVIDFHWRIDFHPRELOHLQWHUQHWRU616,QWHUDFWLRQE\
PHDQVRIWHFKQRORJ\PDNHVRQHIHHOFORVHUWRKLVKHUEHVWIULHQG:KHQDSUREOHPZLWKLQUHDOOLIHFRPPXQLWLHVLV
QRWUHVROYHGWKURXJK616LWFDXVHVUHODWHGQHVVGLVVDWLVIDFWLRQ'HWHUV	0HKO
5HODWLRQVKLS3UREOHPV616PD\OHDGWRFRQIOLFWVLQDQ\UHODWLRQVKLSEHLWZLWKLQIULHQGVFLUFOHRUZRUNJURXS
7KHUHFRXOGEHPLVFRPPXQLFDWLRQVEHWZHHQIULHQGVLQ616ZKLFKPD\OHDGWRSUREOHPLQUHDOZRUOGUHODWLRQVKLS
$QGUHDVVHQHWDO.XVV	*ULIILWKV616FDQOHDGWRSUREOHPVLQURPDQWLFUHODWLRQVKLSV$SHUVRQFDQ
VWDONKLVKHUSDUWQHUE\PRQLWRULQJKLVKHUDFWLYLWLHV LQ6167KLV LQFUHDVHV WKHVXUYHLOODQFHEHKDYLRUDQGOHDGVWR
MHDORXV\DQGREVHVVLYHEHKDYLRXU 6DVORZHW DO $QGHUVRQHW DO0XLVH&KULVWRILGHV	'HVPDUDLV
0DUFLDO5HFHQWXSJUDGDWLRQRI³last seen”IHDWXUHLQWKH616UHLQIRUFHVWKHVXUYHLOODQFHEHKDYLRU
'HFUHDVHLQ5HDO/LIH&RPPXQLWLHV0RVWWLPHVWKHXVHUVDUHFRPSOHWHO\HQJDJHGLQWKH616DFWLYLWLHV7KHUH
LVDGHFUHDVHLQWKHWLPHWKH\VSHQGRQSK\VLFDODQGVRFLDODFWLYLWLHVZLWKWKHLUIULHQGVZKLFKDUHFUXFLDOIRUUHDOOLIH
LQWHUDFWLRQ %DNHU	:KLWH %DOFL	*|OF $QGUHDVVHQ HW DO .XVV	*ULIILWKV 7KLV
DIIHFWVLQWHUSHUVRQDOVNLOOVZKLFKDUHQHHGHGGXULQJSODFHPHQWVWKXVFDXVLQJGHSUHVVLRQ
'HSUHVVLRQ'HSUHVVLRQLVRQHRIWKHPRVWFRPPRQ616DGGLFWLRQEHKDYLRUV0DUFLDO0RVWRIWKH616
OLNH*RRJOH)DFHERRNDQG7ZLWWHUKDYHSURYLVLRQIRUWKHXVHUVWRVKDUHWKHLURSLQLRQDV³VWDWXVXSGDWH´RU³WZHHW´
$ XVHU SRVWV D VWDWXV XSGDWH RU WZHHW DV DQ LQLWLDWLRQ RI VRFLDO LQWHUDFWLRQ $QRWKHU IHDWXUH RI 616 LV LQVWDQW
PHVVDJLQJRUGLUHFWPHVVDJHZKLFK OHWVSHRSOH WRKDYHRQHWRRQHFKDWRUJURXSFKDWZLWK WKHLU IULHQGV/DFNRI
UHVSRQVHIURPKLVKHUIULHQGVWRVWDWXVXSGDWHVDQGRUGLUHFWPHVVDJHLQFUHDVHVKLVKHUIHHOLQJVRIORQHOLQHVVZKLFK
XOWLPDWHO\OHDGVWRGHSUHVVLRQ'HWHUV	0HKO%XUNH0DUORZ	/HQWR/DFNRILQWHUDFWLRQZLWKWKH
UHDOOLIHIULHQGVDQGRQOLQHIULHQGVOHDGVWRGHSUHVVLRQ
'LVWXUEDQFH LQ 6OHHS&\FOH ([FHVVLYH XVH RI 616 FDXVHV GLVWXUEDQFH LQ WKH VOHHSF\FOH $QGUHDVVHQ HW DO
 0DUFLDO  $GYDQFHPHQW RI WHFKQRORJ\ HQDEOHV WKH HDV\ DFFHVV RI 616 OLNH )DFHERRN DQG 7ZLWWHU
WKURXJKPRELOH7KLVQRWRQO\DIIHFWV WKH VOHHSF\FOHEXWDIIHFWV WKHHQWLUHZRUNF\FOHRI WKHGD\7KLV UHVXOWV LQ
VWXGHQWVHLWKHUPLVVLQJWKHLUFODVVHVRUJRLQJODWHIRUWKHOHFWXUHV
0HQWDO3UHRFFXSDWLRQ)UHTXHQWXVDJHRI616NHHSVDQLQGLYLGXDOPHQWDOO\RFFXSLHG%DNHU	:KLWH
%DOFL	*|OF.XVV	*ULIILWKV7KH\UHPDLQLQIURQWRIFRPSXWHURUPRELOHDOPRVWDOOGD\DFFHVVLQJ
616%DOFL	*|OF.XVV	*ULIILWKVHLWKHUSOD\LQJJDPHVRUZDLWLQJIRUUHVSRQVHVRQWKHLUSRVWV
$Q[LRXVQHVVDQGHDJHUO\DZDLWLQJUHVSRQVHRUIHHGEDFN³OLNHV´RU³FRPPHQWV´RQWKHSRVWVDUHWKHWZRFRPPRQ
EHKDYLRUVDIWHUHYHU\VWDWXVXSGDWH7KLVOHDGVWRWKHPRRGVZLQJVDQGGHFUHDVHVWROHUDQFHFDSDFLW\%DNHU	:KLWH
%DOFL	*|OF6RPHWLPHVLQRUGHUWRKLGHWKHDGGLFWLRQEHKDYLRXUXVHUVWHQGWRGHDFWLYDWHWKHLU616
DFFRXQWV
7KUHDW RI %RWQHWV )DNHSURILOHV DUH FUHDWHG LQ6167KHVHSURILOHV LQYLWH DXVHU WREH ³IULHQGV´RU ³IROORZ´
WKHPDQG DFFHVV WKHLU SULYDWH LQIRUPDWLRQ PLOOLRQ IDNH SURILOHV DUH FUHDWHG LQ)DFHERRN )DFHERRN6WDWLVWLFV
)XUWKHUWKH\VSUHDGPDOZDUHE\PDNLQJWKHXVHUVWRFOLFNRQIHZOLQNV9LFWLPVIDOOSUH\WRWKLVWULFNZLWKRXW
WKHLURZQNQRZOHGJH/LQNZRXOGEHSRVWHGRQWKHLUVSDFHRUWKHLUIULHQGV¶VSDFHLQWKH616WKXVSURSDJDWLQJWKLV
SKHQRPHQRQ :LOVRQ HW DO  7KRPDV 	 1LFRO  )RU LQVWDQFH ZKHQ WKH 0DOD\VLDQ $LUOLQHV )OLJKW
0+ZHQWPLVVLQJLQ0DUFKLWFDXJKWHYHU\RQH¶VDWWHQWLRQDQGSHRSOHZHUHLQWHUHVWHGLQWKHUHFHQWXSGDWHV
DERXWWKHPLVVLQJSODQH+DFNHUVVKDUHGDYLGHR³0LVVLQJ0DOD\VLD$LUOLQHV)OLJKW0+SODQHIRXQGLQ%HUPXGD
7ULDQJOH´YLD7ZLWWHU DQG)DFHERRN WR VSUHDGPDOZDUHV7KHUHZHUHSRVWV DVNLQJ WKHXVHUV WR ³VKDUH´ WKHYLGHR
EHIRUHYLHZLQJLW(OHIWKHULRUH6PLWK
&\EHUEXOOLQJ7KHFRQVWDQWO\XSJUDGHGGHVLJQRI616HQFRXUDJHVFRQWHQWVKDULQJDQGLPSURYHVWKHRYHUDOOXVHU
H[SHULHQFH :LOVRQHWDO%XUNH0DUORZ	/HQWR%XW WKLVPRGLILFDWLRQ LQGHVLJQ LVDFFRPSDQLHG
ZLWKFHUWDLQFKDQJHVLQWKHSULYDF\VHWWLQJV,QPRVWFDVHVWKHXVHUVDUHXQDZDUHDERXWWKHFKDQJHVLQWKHSULYDF\
VHWWLQJVDQGWKH\EHFRPHWKHYLFWLPRIFHUWDLQSRWHQWLDOSULYDF\ULVNV)HZRIWKHSULYDF\ULVNVLQFOXGHLQYROXQWDU\
VKDULQJRISHUVRQDOLQIRUPDWLRQSXEOLFO\XQZDQWHGPHVVDJHE\VWUDQJHUVYXOQHUDELOLW\WRJRVVLSVDQGVWDONHUVDQG
XVH RI LQIRUPDWLRQ E\ WKLUG SDUW\ DSSOLFDWLRQ GHYHORSHUV LQ FDVH RI JDPHV DQG RWKHU DSSOLFDWLRQV 'HEDWLQ
/RYHMR\+RUQ	+XJKHV%R\G	(OOLVRQ7DUDV]RZ$UVR\6KLWWD	/DRXULV$QGHUVRQHWDO
)RU LQVWDQFHZKHQJUDSKVHDUFKZDV LQWURGXFHG LQ)DFHERRN WKHVHWWLQJVRIDOOSRVWVZHUHPDGH³SXEOLF´
LHSRVWVFDQEHVHHQE\SHRSOHRWKHUWKDQRQH
VRZQQHWZRUN$Q\SXEOLFSRVWFDQEHXVHGE\DQ\XVHUWRGHIDPH
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DSHUVRQ
+XJH ,QIRUPDWLRQ WR 3URFHVV (YHU\  PLQXWHV  PLOOLRQ OLQNV DUH EHLQJ VKDUHG LQ )DFHERRN )DFHERRN
6WDWLVWLFVWZHHWVDUHEHLQJSRVWHGHYHU\VHFRQG7ZLWWHU6WDWLVWLFV7KLVVKRZVWKDWLQIRUPDWLRQ
LV EHLQJ JHQHUDWHG DW DQ H[SRQHQWLDO UDWH LQ 616 3HRSOH DUH XQDEOH WR SURFHVV WKLV LQIRUPDWLRQ EH LW UHODWHG WR
SURGXFWRUQHZVDWULJKWWLPH%ORHP7KLVDIIHFWVWKHGHFLVLRQPDNLQJDELOLW\RIWKHSHRSOHZKHQWKHULJKW
NLQGRILQIRUPDWLRQGRHVQRWUHDFKWKHULJKWNLQGRISHRSOHDWULJKWWLPH6KHUPDQ<RXQJ,QIRUPDWLRQ
LQ616LVKLJKO\PDQLSXODWLYH)RULQVWDQFHUHFHQWO\WKHUHZDVDWZHHWVD\LQJ6\ULDQ3UHVLGHQW%DVKDUDO$VVDGZDV
NLOOHG7ZRPRUHWZHHWVDIWHUWKHLQLWLDOWZHHWFRQILUPHGWKHGHDWKRIWKHSUHVLGHQW:LWKLQDQKRXURIWKLVWZHHWWKH
RLOSULFHVURVHE\:LOOV0DQLSXODWLYHQDWXUHRI616OHDGVWRODFNRIWUXVWLQLQIRUPDWLRQ
0HPRU\&RUURVLRQ,QWKHHUDRI,QWHUQHWDQG616DQ\LQIRUPDWLRQUHODWHGWRDSHUVRQDOLW\SURGXFWRUHYHQW
WKDW LV QHHGHG LV MXVW ³RQHFOLFN DZD\´ 7KLV UHVXOWV LQ GHFOLQH LQ XVH RI WKH ORQJWHUP PHPRU\ )RU LQVWDQFH
ELUWKGD\UHPLQGHUIHDWXUHRID616UHPLQGVXVDERXWWKHELUWKGD\RIRXUQHDUDQGGHDURQHV%ORHP
3HHU3UHVVXUH 6RFLDO LQIOXHQFHQRWRQO\ LQIOXHQFHV WKHXVDJHRI616EXW DOVR DEDQGRQLQJ WKHXVDJHRI616
$QGUHDVVHQ HW DO :RUGRIPRXWK WKURXJK IULHQGV OLNH XVDJH RI 616 DV D VRXUFH RI GLVWUDFWLRQ DQG WKH
SULYDF\ SROLFLHV RI 616 SOD\V DPDMRU UROH LQ VRFLDO LQIOXHQFH2EVHUYDWLRQ RI GHDFWLYDWLRQ RI 616 DFFRXQW E\
IULHQGVFRXOGLQIOXHQFHDQLQGLYLGXDOWRGHDFWLYDWHKLVKHU616DFFRXQW
&KDQJLQJ ,QWHUIDFH RI WKH 6LWH 'HVLJQ RI WKH 616 DUH FRQVWDQWO\ XSJUDGHG WR LPSURYH WKH RYHUDOO XVHU
H[SHULHQFHDQGWRDWWUDFWQHZXVHUV:LOVRQHWDO7KLVOHDGVWRFKDQJHVLQSULYDF\VHWWLQJVDERXWZKLFKWKH
XVHUVDUHQRWQRWLILHG%XWVXGGHQGUDVWLFFKDQJHVPD\QRWDWWUDFWRUSOHDVHIHZSHRSOH)DFHERRNUHFHQWO\FKDQJHG
LWVVLWHGHVLJQ7KHUHLVDUHGXFWLRQLQWKHVSDFHIRUQHZVIHHGDQGQXPEHURIDGYHUWLVHPHQWVVXJJHVWHGE\)DFHERRN
LV LQFUHDVLQJ ,Q DQRWKHU FDVH 7ZLWWHU LV SODQQLQJ WR DGRSW ³Facebook like´ LQWHUIDFH IRU XVHUV WR XSORDG SKRWR
DOEXPV7KLVPLJKWOHDGWRGHDFWLYDWLRQRIWKH616DFFRXQWHLWKHUWHPSRUDULO\RUSHUPDQHQWO\
,QWHUSUHWLYH6WUXFWXUDO0RGHOOLQJ
$ V\VWHP LV FRPSULVHG RI YDULRXV HOHPHQWV DQG WKHVH HOHPHQWV LQWHUDFW ZLWK HDFK RWKHU 7KH FRPSOH[
UHODWLRQVKLSVDPRQJWKHVHHOHPHQWVFDQEHKDQGOHGXVLQJ,QWHUSUHWLYH6WUXFWXUDOO\0RGHOOLQJ,608VLQJ,60WKH
RUGHUDQGGLUHFWLRQDPRQJWKHV\VWHPYDULDEOHVFDQEHDFFRPSOLVKHG7KHWHUPVIDFWRUVHOHPHQWVDQGYDULDEOHVDUH
XVHGLQWHUFKDQJHDEO\$V\VWHPFDQEHZHOOH[SODLQHGE\WKHGLUHFWDQGLQGLUHFWUHODWLRQVKLSVDPRQJWKHYDULDEOHV
WKDQWKHLQGLYLGXDOHOHPHQWV7KHUHODWLRQVKLSDPRQJWKHIDFWRUVLVGHFLGHGE\GHFLVLRQPDNHUVRUH[SHUWVKHQFHLWLV
NQRZQDVJURXSGHFLVLRQPDNLQJWHFKQLTXH7KHVHUHODWLRQVKLSVDUHUHSUHVHQWHGLQWKHIRUPRIJUDSKWKXVPDNLQJ
,60FRPSUHKHQGLEOH7KHUHODWLRQVKLSLVIUDPHGLQWRDV\VWHPLFKLHUDUFKLFDOPRGHO,60KDVEHHQXVHGLQYDULRXV
GLVFLSOLQHV OLNH ORJLVWLFV DQG VXSSO\ FKDLQ PDQDJHPHQW 5DM 6KDQNDU 	 6XKDLE  5DPHVK %DQZHW 	
6KDQNDU  WHFKQRORJ\ WUDQVIHU 6LQJK	.DQW  LQIRUPDWLRQ VHFXULW\PDQDJHPHQW &KDQGHU -DLQ	
6KDQNDU  DQG NQRZOHGJH PDQDJHPHQW 6LQJK	$JUDZDO  ,Q WKLV SDSHU ,60 LV XVHG WR EXLOG WKH
KLHUDUFKLFDOUHODWLRQVKLSDPRQJWKHIDFWRUVOHDGLQJWRWKHGHFUHDVHGXVDJHRI616
7KHSURFHVVRI,60PHWKRGRORJ\FDQEHHQXPHUDWHGEHORZ
D 7KH IDFWRUV DIIHFWLQJ WKH V\VWHP XQGHU FRQVLGHUDWLRQ DUH LGHQWLILHGZLWK WKH KHOS RI VXUYH\ RU JURXS
GHFLVLRQPDNLQJSURFHVV+HUHDEDQGRQLQJWKHXVDJHRI616UHSUHVHQWVWKHV\VWHPXQGHUFRQVLGHUDWLRQ
7KHIDFWRUVLGHQWLILHGZLWKWKHKHOSRIVXUYH\DQGOLWHUDWXUHDVH[SODLQHGLQSUHYLRXVVHFWLRQUHSUHVHQW
WKHV\VWHPHOHPHQWV
E $FRQWH[WXDOUHODWLRQVKLSDPRQJIDFWRUVLVHVWDEOLVKHG
F 3DLUZLVHUHODWLRQVKLSVDPRQJWKHLGHQWLILHGIDFWRUVIRUDEDQGRQLQJWKHXVDJHRIWKH616DUHHVWDEOLVKHG
WRGHYHORSD6WUXFWXUDO6HOI,QWHUDFWLRQ0DWUL[66,0
G )URP66,0DELQDU\PDWUL[FDOOHG,QLWLDO5HDFKDELOLW\PDWUL[LVGHYHORSHG7KLVPDWUL[LVFKHFNHGIRU
WUDQVLWLYLW\LHLIDQHOHPHQW;LVUHODWHGWR<DQG<LVUHODWHGWR=WKHQ;LVQHFHVVDULO\UHODWHGWR=
WRREWDLQ)LQDO5HDFKDELOLW\0DWUL[
H 7KHREWDLQHGILQDOUHDFKDELOLW\PDWUL[LVGLYLGHGLQWRGLIIHUHQWOHYHOV
I %DVHGRQWKHUHODWLRQVKLSVLQWKHUHDFKDELOLW\PDWUL[DGLUHFWHGJUDSKDOVRNQRZQDVGLJUDSKLVGUDZQ
7KHWUDQVLWLYHOLQNVDUHUHPRYHG
J ,60LVREWDLQHGIURPWKHUHVXOWDQWGLJUDSKE\UHSODFLQJWKHHOHPHQWQRGHVZLWKVWDWHPHQWVRIIDFWRUV
K 1HFHVVDU\PRGLILFDWLRQVDUHPDGHLQFDVHRIDQ\FRQFHSWXDOLQFRQVLVWHQF\LQWKHGHYHORSHG,60PRGHO
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
7KHDERYHVWHSVDUHSUHVHQWHGLQ)LJXUH

)LJ)ORZ&KDUWRIWKH0HWKRGRORJ\
3.1. Structural Self-Interaction Matrix 
)LUVWIDFWRUVOLVWHGLQ7DEOHDUHFRQVLGHUHGIRUWKHGHYHORSPHQWRI,600RGHO([SHUWRSLQLRQFDQEHXVHGWR
REWDLQ WKH FRQWH[WXDO UHODWLRQVKLS DPRQJ WKH IDFWRUV &RQVHQVXV PHWKRGRORJLHV HVSHFLDOO\ EUDLQVWRUPLQJ DQG
1RPLQDO*URXS7HFKQLTXH1*7ZHUHXVHGIRULGHQWLI\LQJWKHFRQWH[WXDOUHODWLRQVKLSVDPRQJWKHIDFWRUVOHDGLQJ
WR WKH GHDFWLYDWLRQ RI WKH 616 DFFRXQW 1RPLQDO *URXS 7HFKQLTXH LV RQH RI WKH PHWKRGRORJLHV WR REWDLQ ERWK
TXDOLWDWLYHDQGTXDQWLWDWLYHGDWDLQDJURXS)RUIXUWKHUUHDGLQJRQ1*7UHDGHUVDUHVXJJHVWHGWRUHIHU*DOODJKHU
+DUHV6SHQFHU%UDGVKDZ	:HEE*HRUJHDNRSRXORV6LQFHWKLVZRUNH[SORUHVWKHIDFWRUVDIIHFWLQJ
WKHGHFUHDVHGXVDJHRI616WKHUHVSRQGHQWVDUHVWXGHQWV0DMRULW\XVHUVRI616OLHLQWKHDJHJURXSRI\HDUV
+HQFH WKLV MXVWLILHV VWXGHQWV DV WKH FKRLFH RI H[SHUWV7KH VDPH VHW RI  VWXGHQWV VDPH DV VXUYH\ZHUH SRVHG
TXHVWLRQV OLNH³'RHV5HODWLRQVKLSSUREOHPV OHDG WR3RRUSHUIRUPDQFHDWZRUNSODFH´³'RHVGLVWXUEDQFH LQVOHHS
F\FOHOHDGWRIHDURIORVLQJMRERSSRUWXQLWLHVDWZRUNSODFH´HWF
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%DVHGRQWKHFRQWH[WXDOUHODWLRQVKLSDPRQJWKHIDFWRUVWKHGLUHFWLRQRIUHODWLRQVKLSEHWZHHQIDFWRUViDQGjLV
GHQRWHGZLWK WKHKHOSRI IRXUV\PEROV9$;DQG2:KHQIDFWRU iDIIHFWV IDFWRU jEXWQRWRWKHUZLVH WKHQ WKH
UHODWLRQVKLSLVGHQRWHGE\9$LVXVHGZKHQIDFWRUjLQIOXHQFHViEXWQRWYLFHYHUVD:KHQERWKIDFWRUViDQG jDIIHFW
HDFKRWKHU WKHQ WKHUHODWLRQVKLSEHWZHHQ WKHPLV UHSUHVHQWHGE\;)LQDOO\2UHSUHVHQWV WKDW WKHUH LVQRUHODWLRQ
EHWZHHQIDFWRUViDQGj
7KHXVHRIWKHV\PEROV9$;DQG2LQ66,07DEOHFDQEHH[SODLQHGZLWKKHOSRIIROORZLQJH[DPSOH
L )DFWRU  DIIHFWV IDFWRU  ³'HSUHVVLRQ´ OHDGV WR ³5HODWHGQHVV'LVVDWLVIDFWLRQ´ 7KXV WKH UHODWLRQVKLS
EHWZHHQIDFWRUVDQGLVGHQRWHGE\³9´LQWKH66,0
LL )DFWRUDIIHFWV IDFWRU³0HQWDO3UHRFFXSDWLRQ´DIIHFWV³,JQRULQJ$FDGHPLF5HVSRQVLELOLWLHV´7KXV
WKHUHODWLRQVKLSEHWZHHQIDFWRUVDQGLVGHQRWHGE\³$´LQWKH66,0
LLL)DFWRUV DQG DIIHFW HDFKRWKHU7KH IDFWRU  ³&\EHUEXOO\LQJ´ DQG IDFWRU ³7KUHDW RI%RWQHWV´
DIIHFWHDFKRWKHU7KXVWKHUHODWLRQVKLSEHWZHHQIDFWRUVDQGLVGHQRWHGE\³;´LQWKH66,0
LY1RUHODWLRQVKLSH[LVWVEHWZHHQIDFWRUVIHDURIORVLQJRSSRUWXQLWLHVGXULQJSODFHPHQWVDQGWKUHDW
RIERWQHWVDQGKHQFHWKHUHODWLRQVKLSEHWZHHQWKHVHIDFWRUVLVGHQRWHGE\³2´LQWKH66,0
)ROORZLQJWKHDERYHQRWDWLRQVIRUVLPLODUFRQWH[WXDOUHODWLRQVWKH66,0LVGHYHORSHGIRUDOOIDFWRUVOHDGLQJWR
DEDQGRQLQJWKHXVDJHRI616
7DEOH6WUXFWXUDO6HOI,QWHUDFWLRQ0DWUL[
61R )DFWRUV            
 &\EHUEXOO\LQJ ; 2 2 2 9 9 2 2 9 9 2 
 'HFUHDVHLQ5HDOOLIHFRPPXQLWLHV 2 9 9 2 2 $ 9 2 2 ;  
 'HSUHVVLRQ $ 2 9 9 9 $ 9 9 $   
 'LVWXUEDQFHLQ6OHHS&\FOH $ 2 2 2 2 ; 2 2    
 )HDURIORVLQJRSSRUWXQLWLHVGXULQJSODFHPHQWV 2 $ 2 2 ; $ 2     
 ,JQRULQJ$FDGHPLF5HVSRQVLELOLWLHV 2 2 ; ; 9 $      
 0HQWDO3UHRFFXSDWLRQ $ 2 2 2 9       
 3RRU$FDGHPLF3HUIRUPDQFH 2 $ $ $        
 5HODWHGQHVV'LVVDWLVIDFWLRQ 2 2 2         
 5HODWLRQVKLS3UREOHPV 2 ;          
 6RFLDO(VFDSH 2           
 7KUHDWRI%RWQHWV            

3.2. Reachability Matrix 
,QLWLDO UHDFKDELOLW\ PDWUL[ LV D ELQDU\ PDWUL[ IRUPHG IURP 66,0 E\ VXEVWLWXWLQJ 9 $ ; DQG 2 E\  DQG 
DSSURSULDWHO\7KHUXOHVIRUVXEVWLWXWLRQDUHSURYLGHG LQ7DEOH7DEOHUHSUHVHQWV WKH LQLWLDO UHDFKDELOLW\PDWUL[
REWDLQHGIRUWKHLGHQWLILHGIDFWRUV
7DEOH5XOHVIRUFRQYHUVLRQRI66,0WRLQLWLDOUHDFKDELOLW\PDWUL[
(QWU\LQ66,0 (QWU\LQ,QLWLDO5HDFKDELOLW\0DWUL[
ij ji
9  
$  
;  
2  

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7DEOH,QLWLDO5HDFKDELOLW\0DWUL[
)DFWRUV            
            
            
            
            
            
            
            
            
            
            
            
            

$V H[SODLQHG LQ 6WHS G RI WKH ,60PHWKRGRORJ\ WUDQVLWLYLW\ FKHFN LV FDUULHG RXW IRU WKH LQLWLDO UHDFKDELOLW\
PDWUL[WRREWDLQWKHILQDOUHDFKDELOLW\PDWUL[,Q7DEOHWKHGHSHQGHQFHSRZHU'3DQGWKHGULYLQJSRZHU'U3
RIHDFKIDFWRUDUHVKRZQ7KHWRWDOQXPEHURIIDFWRUVWKDWDIIHFWVIDFWRUjUHSUHVHQWWKHGHSHQGHQFHSRZHURIIDFWRUj
7KHGULYLQJSRZHURI D IDFWRU LVGHILQHG DV WKH WRWDO QXPEHURI IDFWRUV LQFOXGLQJ LWVHOI WKDW LWPD\DIIHFW%RWK
GHSHQGHQFHSRZHU DQGGULYLQJSRZHU SOD\ DPDMRU UROH LQ FODVVLI\LQJ WKH IDFWRUV LQWR IRXU JURXSV RI GHSHQGHQW
DXWRQRPRXVLQGHSHQGHQWDQGOLQNDJHIDFWRUV
7DEOH)LQDO5HDFKDELOLW\0DWUL[
)DFWRUV             'U3
             
             
             
             
             
             
             
             
             
             
             
             
'3             
3.3. Level Partitions 
7KHUHDFKDELOLW\VHWDQGWKHDQWHFHGHQWVHWIRUHDFKIDFWRUDUHLGHQWLILHGIURPILQDOUHDFKDELOLW\PDWUL[:DUILHOG
7KHUHDFKDELOLW\VHWIRUDSDUWLFXODUHOHPHQWFRQVWLWXWHVWKHHOHPHQWLWVHOIDQGRWKHUHOHPHQWVZKLFKLWPD\
DIIHFW7KHDQWHFHGHQWVHWIRUDQHOHPHQWFRQVLVWVRIDQHOHPHQWLWVHOIDQGRWKHUHOHPHQWVZKLFKPD\DIIHFWWKHP
6XEVHTXHQWO\ WKH LQWHUVHFWLRQ RI DQWHFHGHQW DQG UHDFKDELOLW\ VHWV IRU DOO HOHPHQWV LV GHULYHG WR REWDLQ WKH
LQWHUVHFWLRQVHW7KHHOHPHQWVIRUZKLFKWKHUHDFKDELOLW\DQGWKHLQWHUVHFWLRQVHWVDUHWKHVDPHLVDUHJLYHQWKH
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WRSPRVWSRVLWLRQLQWKH,60KLHUDUFK\7KLVPHDQVWKDWWKHVHHOHPHQWVZRXOGQRWDIIHFWDQ\RWKHUYDULDEOHDERYH
WKHLURZQ OHYHO7RS OHYHO HOHPHQWV DUH UHPRYHG IURP WKH UHPDLQLQJYDULDEOHV DQGDUHQRW FRQVLGHUHG IRU IXUWKHU
LWHUDWLRQSURFHVV)URP7DEOHWKHHOHPHQWVRFFXS\LQJOHYHO,DUHIDFWRUVDQG+HQFHWKHVHZRXOGRFFXS\WKH
WRSPRVW SRVLWLRQ RI WKH ,60PRGHO 7KHVH IDFWRUV DUH GLVFDUGHG LQ 7DEOH  IRU IXUWKHU LWHUDWLRQ /HYHO RI HDFK
HOHPHQWLVGHWHUPLQHGE\FRQWLQXLQJWKLVSURFHVV7KHLGHQWLILHGHOHPHQWVDORQJZLWKWKHLUUHVSHFWLYHOHYHOVDLGLQ
EXLOGLQJWKHGLJUDSKDQGWKH,60PRGHO7KHLWHUDWLRQRIIDFWRUVIRUOHYHOSDUWLWLRQDUHVKRZQLQWDEOHVWR
7DEOH)LUVW,WHUDWLRQ
)DFWRU 5HDFKDELOLW\6HW $QWHFHGHQW6HW ,QWHUVHFWLRQ6HW /HYHO
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` ,
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` ,
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
7DEOH6HFRQG,WHUDWLRQ
)DFWRU 5HDFKDELOLW\6HW $QWHFHGHQW6HW ,QWHUVHFWLRQ6HW /HYHO
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` ,,
 ^` ^` ^` 
 ^` ^` ^` ,,
 ^` ^` ^` ,,
 ^` ^` ^` ,,
 ^` ^` ^` 
7DEOH7KLUG,WHUDWLRQ
)DFWRU 5HDFKDELOLW\6HW $QWHFHGHQW6HW ,QWHUVHFWLRQ6HW /HYHO
 ^` ^` ^` 
 ^` ^` ^` ,,,
 ^` ^` ^` ,,,
 ^` ^` ^` 
 ^` ^` ^` 
 ^` ^` ^` 

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7DEOH)RXUWK,WHUDWLRQ
)DFWRU 5HDFKDELOLW\6HW $QWHFHGHQW6HW ,QWHUVHFWLRQ6HW /HYHO
 ^` ^` ^` 
 ^` ^` ^` ,9
 ^` ^` ^` ,9
 ^` ^` ^` 
7DEOH)LIWK,WHUDWLRQ
)DFWRU 5HDFKDELOLW\6HW $QWHFHGHQW6HW ,QWHUVHFWLRQ6HW /HYHO
 ^` ^` ^` 9
 ^` ^` ^` 9
3.4. Development of Conical Matrix 
7KH HOHPHQWV LQ WKH VDPH OHYHO DUH FOXEEHG DFURVV URZV DQG FROXPQV WR GHYHORS DPDWUL[ FDOOHG WKH FRQLFDO
PDWUL[ZKLFKLVSUHVHQWHGLQ7DEOH
7DEOH&RQLFDO0DWUL[
)DFWRUV            
            
            
            
            
            
            
            
            
            
            
            
            
3.5. Development of ISM-based Model  
)URPWKHFRQLFDOPDWUL[DQGWKHILQDOUHDFKDELOLW\PDWUL[DV\VWHPLFDQGVWUXFWXUDOPRGHOLVGHYHORSHG$QDUURZ
SRLQWLQJIURP iWR jVKRZVWKHUHODWLRQVKLSLIDQ\WKDWH[LVWVEHWZHHQiDQGj7KH,60PRGHOIRUWKHIDFWRUVOHDGLQJ
WR WKHGHDFWLYDWLRQRI616 LV VKRZQ LV)LJXUH ,W LVREVHUYHG IURP)LJXUH WKDW IDFWRUVQDPHO\ F\EHUEXOO\LQJ
)DFWRUDQGWKUHDWWRERWQHWVIDFWRUIRUPWKHEDVHRIWKH,60KLHUDUFK\7KHVHDUHWKHGULYLQJIDFWRUVWKDWOHDG
WR DEDQGRQLQJ WKH XVDJH RI 616 )HDU RI ORVLQJ RSSRUWXQLWLHV DWZRUNSODFH )DFWRU  DQG 3RRU SHUIRUPDQFH DW
ZRUNSODFH)DFWRUDUHWKHGHSHQGHQWYDULDEOHVZKLFKXOWLPDWHO\OHDGWRGHDFWLYDWLRQRIWKH616DFFRXQWV7KHVH
IDFWRUVKDYHSRVLWLRQHGLQWKHWRSRIWKHKLHUDUFK\

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
)LJ,600RGHORIIDFWRUVOHDGLQJWRGHDFWLYDWLRQRI616DFFRXQWV
0,&0$&$QDO\VLV
$ V\VWHP FRQVLVWV RI YDULRXV HOHPHQWV 7KH LQWHUDFWLRQ DPRQJ WKHVH HOHPHQWV FDQ EH H[SODLQHG LQ WZRZD\V
GLUHFW UHODWLRQVKLS DQG LQGLUHFW UHODWLRQVKLS DQDO\VLV XVLQJ WKH PXOWLSOLFDWLRQ SURSHUWLHV RI PDWULFHV ,Q GLUHFW
UHODWLRQVKLSDQDO\VLVWKHGLUHFWUHODWLRQVKLSVEHWZHHQWKHYDULDEOHVDUHFRQVLGHUHGWRFRQVWUXFWDPDWUL[FDOOHGGLUHFW
UHODWLRQVKLSPDWUL[0,Q WKLVPDWUL[ WKHGLDJRQDOHQWULHVDUH]HURDQG WKH WUDQVLWLYH OLQNVDUH LJQRUHG7KHGLUHFW
UHODWLRQVKLSPDWUL[GHYHORSHGEDVHGRQILQDO ,60PRGHO LVVKRZQLQ7DEOH7KHQXPEHURI LQWHUDFWLRQV LQ WKH
FROXPQDQGURZVDUHVXPPHGWRREWDLQGHSHQGHQFH'3DQGGULYLQJSRZHU'U3RI WKHYDULDEOHVUHVSHFWLYHO\
7KH GHSHQGHQFH DQG GULYLQJ SRZHU RI HOHPHQW  DUH  DQG  UHVSHFWLYHO\ 7KRXJK WKLV DSSURDFK UHYHDOV WKH
PD[LPXPGLUHFWLPSDFWEXWWKHLPSDFWRIWKHKLGGHQUHODWLRQVKLSVRQWKHV\VWHPLVQRWNQRZQ+HQFHWKHLQGLUHFW
UHODWLRQVKLSVDUHDQDO\]HGXVLQJ0,&0$&DQDO\VLV
7KH SULQFLSOH RI Matrice d'Impacts croises-multiplication appliqué an classment FURVVLPSDFW PDWUL[
PXOWLSOLFDWLRQDSSOLHGWRFODVVLILFDWLRQDEEUHYLDWHGDV0,&0$&LVEDVHGRQPXOWLSOLFDWLRQSURSHUWLHVRIPDWULFHV
6D[HQD6XVKLO	9UDW6KDUPD*XSWD	6XVKLO7RH[SODLQLQGLUHFWUHODWLRQVFRQVLGHUWKUHHV\VWHP
HOHPHQWVVD\pqDQGr,IHOHPHQWpLQIOXHQFHVq DQGqLQIOXHQFHVrWKHQpZRXOGLQIOXHQFHr7KHHOHPHQWVp DQG
rDUHVDLGWRKDYHLQGLUHFWUHODWLRQ0,&0$&DQDO\VLVSURYLGHVWKHLPSDFWRIQXPHURXVLQGLUHFWUHODWLRQVDIIHFWLQJ
WKHV\VWHP'LUHFWPDWUL[0LVWDNHQDVWKHLQSXWIRU0,&0$&DQDO\VLV:KHQWKHPDWUL[LVVTXDUHGWKHQVHFRQG
RUGHUUHODWLRQVKLSLVREWDLQHG6LPLODUO\ZKHQWKHPDWUL[LVPXOWLSOLHGn WLPHVWKHQLQIOXHQFLQJSDWKVRInthRUGHU
DUHREWDLQHG7KHSURFHVVLVWHUPLQDWHGZKHQWKHKLHUDUFK\RIGHSHQGHQFHDQGGULYLQJSRZHUUHDFKHVDVWDEOHVWDJH
0PXOWLSOLFDWLRQPDWUL[ LVVKRZQLQ7DEOH$W WKHVWDEOHVWDJH WKHSRZHUE\ZKLFKWKHPDWUL[ LVUDLVHGWR LV
NQRZQDVWKHOHQJWKRIWKHFLUFXLW,Q7DEOHLW LVREVHUYHGWKDWWKHUDQNVRIGHSHQGHQFHDQGGULYLQJSRZHUDUH
VDPHDWERWK0DQG07KLVUHSUHVHQWVWKDWWKHLUKLHUDUFK\LVVWDELOL]HGDW0DQGLWJHWVUHSHDWHGDW07KXVWKH
OHQJWK RI WKH FLUFXLW LV  6LPLODUO\ LQ 7DEOH  H VHFRQG URZ DQG WKLUG FROXPQ UHSUHVHQWV WKH SDWK OHQJWK
LQIOXHQFLQJ WKH UHODWLRQVKLS EHWZHHQ IDFWRUV  DQG  6LPLODU WR WKH GLUHFW UHODWLRQVKLS PDWUL[ WKH GULYLQJ DQG
GHSHQGHQFHSRZHUIRUHDFKIDFWRUDUHREWDLQHG$VWKHQDPHVXJJHVWVEDVHGRQWKH0,&0$&DQDO\VLVWKHHOHPHQWV
DUH FODVVLILHG LQWR IRXU FDWHJRULHV GHSHQGHQW LQGHSHQGHQW OLQNDJH DQG DXWRQRPRXV IDFWRUV 7KH UHVXOWV DUH
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GLDJUDPPDWLFDOO\UHSUHVHQWHGLQ)LJXUHZKHUHGHSHQGHQFHDQGGULYLQJSRZHUDUHUHSUHVHQWHGDORQJWKHx-D[LVDQG
y-D[LVUHVSHFWLYHO\
7DEOH'LUHFW5HODWLRQVKLS0DWUL[
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
)LJ0,&0$&$QDO\VLV
5HVXOWDQG'LVFXVVLRQ
,QWKLVUHVHDUFKWKHREMHFWLYHRI,60PRGHOLVWRGHYHORSKLHUDUFKLFDOUHODWLRQVKLSDPRQJWKHIDFWRUVOHDGLQJWR
GHDFWLYDWLRQRI616DFFRXQWV9DULRXVIDFWRUV OHDGLQJ WR WKHGHDFWLYDWLRQRI616DFFRXQWVDUHFODVVLILHGZLWK WKH
KHOS RI GULYLQJ SRZHU DQG GHSHQGHQFH SRZHU REWDLQHG XVLQJ0,&0$& DQDO\VLV )URP0,&0$& DQDO\VLV LW LV
REVHUYHG WKDW PHQWDO SUHRFFXSDWLRQ DQG DGGLFWLRQ )DFWRU  IDOOV XQGHU WKH FDWHJRU\ RI DXWRQRPRXV YDULDEOHV
5HJLRQ,LQ)LJXUH7KHVHYDULDEOHVKDYHORZGHSHQGHQFHSRZHUDVZHOODVORZGULYLQJSRZHU7KRXJKWKH\DUH
JHQHUDOO\FRQVLGHUHGWREHGLVFRQQHFWHGIURPWKHV\VWHPWKH\SOD\DQLPSRUWDQWUROH$GGLFWLRQWRVHYHUDOIHDWXUHV
RI 616 OHDGV WRPHQWDO SUHRFFXSDWLRQ6HYHUDO UHVHDUFKHUV KDYH IRFXVHGRQ DGGLFWLRQ EHKDYLRUV KHQFH LW FDQEH
FRQFOXGHGWKDWWKRXJKPHQWDOSUHRFFXSDWLRQDQGDGGLFWLRQLVDQDXWRQRPRXVYDULDEOHEXWLWKHOSVWRXQGHUVWDQGWKH
SKHQRPHQRQRIGHDFWLYDWLRQRI616DFFRXQWVSUHGRPLQDQWO\E\VWXGHQWV
1H[WFOXVWHUFRQVLVWVRILQGHSHQGHQWYDULDEOHV5HJLRQ,,,LQ)LJXUHZKLFKKDYHKLJKGULYLQJSRZHUDQGORZ
GHSHQGHQFH SRZHU 7KHVH IDFWRUV IRUP WKH EDVH RI WKH V\VWHPLF KLHUDUFKLFDO VWUXFWXUH )LJXUH  )DFWRUV OLNH
F\EHUEXOOLQJ WKUHDW RI ERWQHWV GLVWXUEDQFH LQ VOHHSF\FOH GHSUHVVLRQ DQG GHFUHDVH LQ UHDOOLIH FRPPXQLWLHV IDOO
XQGHU WKLV UHJLRQ ,Q WKLV UHJLRQ ³GHSUHVVLRQ´ KDV UHODWLYHO\ KLJK GULYLQJ SRZHU DQG KLJK GHSHQGHQFH SRZHU
FRPSDUHG WRRWKHUV5HPDLQLQJIDFWRUV WKUHDWRIERWQHWVF\EHUEXOOLQJDQGGHFUHDVH LQUHDO OLIHFRPPXQLWLHVDQG
GLVWXUEDQFH LQ VOHHS F\FOH LQ WKLV UHJLRQ LQIOXHQFH WKLV IDFWRU $FWLYLWLHV OLNH F\EHUEXOOLQJ F\EHUVWDONLQJ DQG
LQVWDOODWLRQRIPDOZDUHWKURXJK616OHDGWRGLVWXUEDQFHLQVOHHSF\FOHZKLFKXOWLPDWHO\OHDGVWRGHSUHVVLRQ:KHQ
WKHLQWHUDFWLRQZLWKIULHQGVRUIDPLO\PHPEHUVGHFUHDVHVLWDJDLQOHDGVWRGHSUHVVLRQDQGYLFHYHUVD7KRXJKXVHUV
KDYHOLWWOHFRQWURORYHUWKHFKDQJLQJLQWHUIDFHRIWKH616DQGFKDQJHRISULYDF\VHWWLQJVEXWWKH\FDQWU\WRPDNH
WKHLU 616 SURILOH SULYDWH RU SURWHFWHG 7KH\ FDQ EH VHOHFWLYH LQ DFFHSWLQJ WKH UHTXHVWV LQ 616 6WXGHQWV FDQ
PLQLPL]HWKHLUWLPHVSHQWRQ616FKDWVDQGJDPHVDQGLQFUHDVHWKHLULQWHUDFWLRQVZLWKIULHQGV7KLVZRXOGUHIUHVK
WKHLUPLQGVDQGOHWWKHPIRFXVRQDFDGHPLFV
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7DEOH5DQNVRIGULYLQJDQGGHSHQGHQFHSRZHUREWDLQHGXVLQJ0,&0$&DQDO\VLV
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'U3DQG'3UHSUHVHQW'ULYLQJ3RZHUDQG'HSHQGHQFH3RZHUUHVSHFWLYHO\



7KHQH[WFOXVWHU5HJLRQ,9LQ)LJXUHFRQVLVWVRIYDULDEOHVKDYLQJKLJKGHSHQGHQF\SRZHUDQGKLJKGULYLQJ
SRZHU 7KHVH YDULDEOHV DUH FDOOHG OLQNDJH YDULDEOHV )DFWRUV OLNH UHODWHGQHVV GLVVDWLVIDFWLRQ LJQRULQJ DFDGHPLF
UHVSRQVLELOLWLHV UHODWLRQVKLS SUREOHPV DQG VRFLDO HVFDSH IDOO XQGHU WKLV FDWHJRU\ $Q\ GLVWXUEDQFH LQ WKLV UHJLRQ
DIIHFWVWKHHQWLUHV\VWHP,QWKLVDQDO\VLVWKHVHIDFWRUVDUHLQIOXHQFHGE\WKRVHLQUHJLRQ,,DQGLQIOXHQFHWKHIDFWRUV
LQUHJLRQ,+HQFHWKH\DFWDVWKHFRQQHFWLQJOLQNEHWZHHQRWKHUIDFWRUVLQWKHV\VWHP)URP,60PRGHO)LJXUHLW
FDQEHVHHQWKDWWKHVHIDFWRUVDUHLQWHUUHODWHGDPRQJVWWKHPVHOYHV:KHQDSHUVRQKDVDSUREOHPDQGRULVGHSUHVVHG
KHRUVKHWULHVWRVKDUHZLWKKLVRUKHURQOLQHIULHQGV%XWZKHQLWLVQRWVROYHGE\WKHPLWOHDGVWRSUREOHPLQWKHLU
UHODWLRQVKLS7KLVLVDJDLQUHIOHFWHGLQODFNRIIXOILOOPHQWRIDFDGHPLFUHVSRQVLELOLWLHVWKXVOHDGLQJWRSRRUDFDGHPLF
SHUIRUPDQFH 6WXGHQWV VKRXOG VKDUH WKHLU SUREOHPV ZLWK WKHLU QHDU DQG GHDU RQHV IDFHWRIDFH UDWKHU WKDQ
FRPPXQLFDWLQJRQOLQH7KLVZRXOGWU\WRVDYHWKHLUWLPHDVZHOODVXQZDQWHGPLVXQGHUVWDQGLQJV
7KHODVWFOXVWHU5HJLRQ,,LQ)LJXUHFRPSULVHVRIWKHGHSHQGHQWYDULDEOHVZKLFKKDYHKLJKGHSHQGHQF\SRZHU
DQG ORZ GULYLQJ SRZHU 3RRU SHUIRUPDQFH DW ZRUNSODFH DQG IHDU RI ORVLQJ RSSRUWXQLWLHV DW ZRUNSODFH DUH WKH
GHSHQGHQWYDULDEOHV7KHIDFWRUVDW WRSRIKLHUDUFK\UHSUHVHQWVWKDWWKH\DUHUHVXOWRIDFWLRQVRIUHPDLQLQJIDFWRUV
3RRUDFDGHPLFSHUIRUPDQFHLVUHVXOWRIYDULRXVIDFWRUVPHQWLRQHGDERYH6LQFHDFDGHPLFSHUIRUPDQFHLVEDVLVRQ
ZKLFKWKHVWXGHQWVDUHVKRUWOLVWHGIRUIXUWKHUSODFHPHQWSURFHVVHV LWGHQLHVWKHPDQRSSRUWXQLW\$SDUWIURPSRRU
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DFDGHPLF SHUIRUPDQFH ODFN RI FUHDWLYLW\ DQG WHDP HIIRUW DOVR DIIHFW DQ\ WDVNV LQ JURXS GLVFXVVLRQ DQG SHUVRQDO
LQWHUYLHZ2SLQLRQVVKDUHGLQWKH616FRXOGEHPRQLWRUHGE\WKHKLULQJVSHFLDOLVWV7KHVWXGHQWVVKRXOGEHDZDUH
WKHLUVRFLDOPHGLDDFWLYLWLHV
)XUWKHU D FRUUHODWLRQ LV REVHUYHG EHWZHHQ WKH V\VWHPLF KLHUDUFKLFDO VWUXFWXUH )LJXUH  DQG WKH GHVFULSWLYH
VWDWLVWLFVRIWKHIDFWRUVREWDLQHGXVLQJVXUYH\7DEOH)RULQVWDQFHWKHIDFWRUV³3RRUDFDGHPLFSHUIRUPDQFH´DQG
³)HDURIORVLQJRSSRUWXQLWLHVDWZRUNSODFH´KDYLQJPHDQDQGUHVSHFWLYHO\DSSHDUDWWKHWRSRIWKH,60
KLHUDUFK\ 6LPLODUO\ WKH IDFWRUV ³7KUHDW RI ERWQHWV´ DQG ³&\EHUEXOOLQJ´ DSSHDULQJ DW WKH ERWWRP RI WKH ,60
KLHUDUFK\KDYHPHDQDQGUHVSHFWLYHO\7KLVVXJJHVWVWKDWWKHGHYHORSHG,60PRGHOLVFRQVLVWHQW
&RQFOXVLRQ
,Q WKLV SDSHU WKH IDFWRUV LQIOXHQFLQJ WKH GHFUHDVHG XVDJH RI 616 KDYH EHHQ LGHQWLILHG ,60 KDV VHUYHG WKH
SXUSRVHRIILQGLQJWKHKLHUDUFKLFDOUHODWLRQVKLSDPRQJWKHIDFWRUV7KHIDFWRUVZHUHFROOHFWHGIURPWKHVWXGHQWVDQG
ZHUH YDOLGDWHG XVLQJ H[LVWLQJ OLWHUDWXUH 3RRU DFDGHPLF SHUIRUPDQFH DQG IHDU RI ORVLQJ RSSRUWXQLWLHV GXULQJ
SODFHPHQWV DUH IRXQG WR EH WKHPDMRU IDFWRUV WKDW OHDG WR GHDFWLYDWLRQ RI 616 DFFRXQWV E\ VWXGHQWV 7KH IDFWRUV
RFFXS\LQJWKHORZHVWOHYHORIWKHKLHUDUFKLFDOPRGHODUHWKUHDWRIERWQHWVDQGF\EHUEXOOLQJ7KHFRUUHODWLRQREVHUYHG
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